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AiniAPAT HA B03flyfflH0fin0flyiIIKE 

OSAaCTb TeXHHKH 

HsoSpereHHe othochtca k TpaHcnopxHbiM cpeACXBaM, b HacTHOcni, k jiencHM 
annapaxaM aa Bos^yniHott noffyniKe (JIABIl). 

ypOSeHb TeXHHKH 

HSBeCTHbl KOHCXpyiCmiH JIABn C eAHHfclM npOHyJIbCHBHMM OTHMOHTejieM, y KOTOptlX 

HacTb noTOKa or eAHHoro Tanymero win TOJocaioiueFO BeHnuiflTopa HanpaBJixercH a 
nojiocTb BOSAynraoft KaMepBi noA AHHmeM h cosAaer HeoSxoAHMBie ycjioBHH jvm napeHHfl 
araiapaxa (nanpHMep, naxeHTBi US 3869020, B60V 1/14, 1975 (1), US 5007495, B60V 1/14, 
1991 (2), US 3608663, B60V 1/14, 1971 (3)). 

HsBecTHBi TaK>Ke annapaxbi, y Koxoptix necb hotok ot BeHTHJWxopa noAaexca b KaMepy 
BOSAyniHOtt noAyuiKH (naxeHTbi US 3669212, B60V 1/14, 1972 (4) h US 3401766, B60V 
1/00, 1968 (5)). IIpH 3T0M HacTb xaKoro noTOKa MO^ex Sbixb HanpaBJiena b jno6yio cxopOHy 
nyxeM oxicptiXHA KJianaHOB cooxBexcxByioiAett cxopoHbi, hxo oSecne^raBaex AOcxaxoHHo 
cBo6oAHoe ManeBpHpoBaHHe. "THroBan" Momnocxb xaicHx aimapaxoB neBejiHKa, x.k. 
AaBJieHHe b noAJ^Ke ne MOMcer npeBbimaxb Heo6xoAHMoe jsjm napennH AaBjicHHC h npH ero 
noBbimeHHH cxpaBJiHBaexca bo bcc cxopoHbi nepaBHOMepHO. yHHXbiBaa, hxo na BeHXHJMXope 
BcerAa npHcyxcxsyex xara, Koxopaa o6pa3yexca aa cnex "noAcacBiBamw" BOSAyxa, 3xa xnra 
6yAex HettxpajiBHa xojibko b cjiynae ropHSOHxajiBHoro nojiOKeHHH BCHXHJiaxopa. IIpH 
HaKJiOHe BeHXHJiHxopa BnepeA annapax HaHHex ABH»ceHHe b HanpaBJieHHH naicjioHa 
BeHXHJiaxopa Aa»ce npw paBHOMepnoM HcxeneKHH BosAyxa no BceMy nepHMexpy BOSAyniHOfi 
noAyniKH. 

IIpH 3X0M xara BeHTHJwxopa npaKXHHecKH He Mo^cex 6bixb ypaBHOBemena nepenycKOM 
B03Ayxa H3 nonocxH B03AyinHoft noAyuiKH b HanpaBJieHHH, oGecneHHBaiomeM oGpaxHyio 
XHry, x.e. npH peBepce (b CHJiy saKOHOB 4>m3*ikh)> ^aK 3xo npeAJio^eno b (5), xoxa 
ynpaBnenne HanpaBJieHHeM ABHMceHHfl h cHHHceHHe "npHMofi" xara hohxh ao nyJiH 

B03MOMCHO. 

YnpaBjieHHe HanpaBJieHHeM ABHHceHHH b (4) sa cnex pacnoJi03KeHHbix 3a 
BeHXHJwxopoM pyjieft peajiH3yexcH 3a cnex 3KCi;eHxipHCHxexa xhth oxHocHxejibHo 
npoAOJibHoK ocH aiinapaxa h xapaKxepHsyexcH Kpafiae nnsKoti 3$(^eKXHBH0cxbK> KaK 
ynpasJieHHA, xaK h Bcero nponyjibCHBHoro KOMiuieKca. 
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HsBecTHo TexHHHecKoe peiueHne (3), b KoxopoM ynpaBJunoiiaie noBepxHocni 
pasMemeHBi HenocpeACTseHHO 3a BeHTHiiATopOM b thtobom Kanajie b nepe^Heit qacra 
annapara, npH 3tom TaK»ce ecxt h pyjiH HanpaBjieHHK b ero KopMoBOtI nacTH. B o6uteM 
cjiyqae oSecneHHBaioTCA xoponme xapaicrepHCTHKH ynpaBJieHKui na KpelicepcKOM peKHMe 
H B pe^cHMC pasroHa. 

IIpHMafl THra mo^kct 6uTb nowH nyjieBOH npH nojiHOM nepeKpsiTHH xHroBoro Kaaajia 
sacjioHKaMH Ha BBixoAe H3 KaHajia, o^piaKO npH 3Tom nojiHocT&io xepHexcK BOSMosKHOcTb 
ynpaBjieHHH aimapaTOM. 

TaK H3BecTHa KOHCxpyKimw JIABII (2), b Koxopoft ynpaBjiCHHC HanpasjieHHeM 
OTHMceHHH H peaepcHpoBaiffleM Tara ocymecxBJMercH eAHHbiM MHorosBeHHtiM kobuiobeim 
peBepcHBiM ycxpoficTBOM. Pemenne xapaicxepHByexcH, KaK h b npeABiffymcM cjiyqae, 
nojiHBiM oxcyxcxBHCM ACHocxH c ynpasjieHHeM aimapaxoM b pe^cHMe "pesepc", homkmo 
3XOro xapaKxepHcxHKH ynpaBjienHH xaKoro ycxpottcxBa Moryx 6brrk HacxojibKO 
HenHHeftHBi, hxo ynpaBJieHHe cxanex xexHHHecKH HeocymecxBHMtiM. 

Koa^i^HOTeHx o6paxHoii xhth peBepcHBHbix ycxpottcxB hbjmcxch xeMoft, xopomo 
HsyneHHoft b aBHamra. JOflsi KnaccHHecKHx aBHauHOHHbix jogBHraxejiefi oh hc npeBtimaex 
0,4 Aa^e npn xn^axejiLHoft HH^enepHOfi npopa6oxKe (ajm ABwraxejiH HK-8-2y caMOJiexa 
"Ty-154" - 3XO 0,35). JSflK "KopoxKHx" ycxpoftcxB, noAoSnbix onHcaHHOMy b pemeHHH (2), 
OH Mo^ex BOoSme pasHaxbCH Hyjno. TaK 3Ke HSBecxna nontixKa KOMnjieKCHoro peinenHH 
Bonpoca ynpaBJieHHH h pesepcHpoBaHHH xara b peineHHH (I). Saccb ocxaexcH 
xeopexHHecKaH BOSMo^KHocxb ynpaBnerow HanpaBJienHeM abh^kchhh annapaxa npn 
nojraoM pcBepcHpoBaHHH xhth b nojio^enmi sacjiOHOK pcBepca, HsoSpa^eHHOM na ^mype 
13, sa CHex nepenycKa sacjiOHKaMH "142" h "146", npH 3xom oxKpbixHe ynpaBJiniomHx 
sacjioHOK CHH3HX pcBepcHyio xHry, h oneHL BeponxHO npHBCAex k noOTJienmo 6oKOBoft 
CHjibi Ha Kopnyce annapaxa, npoxHBonono^ofi McejiaeMOMy peayjiBxaxy Hs-sa 3(^$eKxa 
noHBJieHHH aspoAHHaMHHecKofl "xpHBHSHbi" npo^HiiH HaAcxpottKH, HXO oco6eHHo onacHO 

MO^eX npOHBHXbCH Ha SHaHHXejIbHOii CKOpOCXH ABHMCeHHfl, npH 3XOM 3Xa 3aBHCHMOCXb 

6yAex HejiHHefiHoft. 

AaajiHs H3BecxHbix KOHcxpyioudi annapaxoB na BosAyniHoft noAyniKe noKasMBaex 
cjieAyion^ee. 

1. Kta B cAHoit H3 HHx He coAepHCHTCfl KaHecxBeHHoro pemeHHH Bonpoca yixpaBJieHHJi 
XHroft annapaxa (ox MaKCHMajibHO bosmoxchoS noJiosKHxejibHofi ao MaKCHMajibHoli 

pCBepCHBHOfi). 
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2. Hh oaho upeAJiosKeHHe He coAepsioiT pemeHHH Bonpoca KanecTBeHHoro 
ynpaBJieHHH nojioxceHHeM aiinapaTa Ha pexcHMe TopMoxcemiA npn ABH»ceHHH c beicokoh 

CKOpOCTBK). 

3. Hh oaho pemeHHe ae npnroAHo a^h ynpaBJiemiH nojio^eHHeM h HanpaBJieHHCM 
ABH3KeHHfl annapaTa Ha HyjieBiJX h 6jih3Khx k hyjicblim CKopocTHX abh^chha c 
OAHOBpeMeHHMM BbmojiHeHHeM Tpe6oBaHHfl no AOcraTOHHoti TflroBoopy^emiocTH h 
nponyjibCHBHoro KIIA ABHSKHrejiH. 

KpaTKoe onHcaHHe H3o6peTeHHfl 

SaAanea Hacronmero moSpererow HsjiaeTCfl cosAaHHe KOHcxpyioaiH JIABII, 
no3BOJiAK)£ueit ycTpaHHXb yKaaaHHbie BBime HeAOcraTKH HSBecTHsix annapatoB na 
BOSAyniHott noAyiHKe, ocoSeHHO b nacrm hx ynpaBiweMOCTH. 

XapaicrepHott oco6eHHOCTbK> JIABII HBiisercx "luiocKoe" ABHHceHHe baojib onopHoii 
noBepxHOCTH c MHHHMaJibHbiM (6jiH3KHM K Hyjno) conponiBJieHHeM, KaK B ^ejiaeMOM 
HanpasjiemiH, raK h b jiio6om ApyroM. 

EAHHCTBeHHBIM HCTOHHHKOM ^!i5^ C03AaHHH ynpaBJWIOmerO B03AeiiCTBHH HBJMeXCH 

Tflra nponyjiBCHBHoro KOMnjieKca JIABII (BionoHaeT b ce6a KaK TaroBtifi, xaK h 
noAbeMHWH KOHTyp). 3to nojiOHceHHe oco6eHHO kcctko npH Hyjieebix h 6jih3khx k Hyjno 
CKopocTSX ABHMceHHH, KOFAa BOSAeficTBHC aspoAHHaMHHecKHx CHH Ha Kopnyc aimapaxa h 
c^e^HaJII>HbIe aapoAifflaMHHecKHe noaepXHOcxH HesaaHHxejibHO. Ha Kpynntix cyAax c 
BosAyniHOfi noAyuiKofi Bonpocbi ynpaBJienHK HanpasjieHHeM ABHmeHHH h nonoHceHHCM 
aimapaxa (hxo b oSmcM cjiyqae AaJieKo He oaho h xo^Ke) peinaioxca npHMeHeHHCM 
noBopoxHbix ABH^cHxejiBHBix KOMHJieKCOB, a xaKMce pesepcHpoBaHHeM xhxh BOSAyniHBix 
BHHXOB. 3x0 pemeHHe HenpneMneMO, xoxh 6bi no 3KOHOMHHecKHM coo6pa»ceHHKM, jsjm 

MaCCOBO npOHSBOAHMblX SblXOBBIX H CnopXHBHblX JIABH, HCXOHHHKOM XHFH H HOAieMHOft 
CHJIbI AJIH KOXOpblX, KaK npaBHHO, HBJIHeXCH eAHHblK BHHX-BeHXHJIHXOp, npHBOAHMblfi 

eAHHbiM ABHraxejieM. TIomhmo saAan, cBHsaHHbix c ynpaBJienHeM cKopocxbK) h 
HanpaBJieHHeM ABH^eHHH, ajw JIABH cxohx xaKxce saAaHH nojiyneHHH KOHKypenxHbix 

AHHaMHHeCKHX XapaKXepHCXHK ABH^KeHHH, xaKHX KaK CKOpOCXb, yCKOpeHHe ABHKeHHH H 

3aMeAJieHHe ABH^eHHH, CKopocxH H ycKopeHHH yrJioBoro ABH^ennn (ABH^eHHH Bpan^eHHH 
BOKpyr BepxHKaJibHoft och annapaxa), a xaK^e MaKCHMajibHoro Sokoboxo ycKopeHHK npH 
H3MeHeHHH HanpaBJieHHH ABraKeHHfl annapaxa- KoMnjieKCHoe pemeHHe Bcex saAan 
AHHaMHKH ABH^eHHH jiexKOFO JIABH CBH3aHo xaK»ce c Heo6xoAHMOcxbK) nojiyneRHH 
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MHHHMaJttHofl MaccM aimapaTa h npHCMjieMtix xapaicrepHCTHK nponyjacHBHoro KTW 
xpaHcnopTHoro cpeACTsa. 

CoraacHo H3o6perreHHio, annapax aa Bosflynmoft noflynnce coflepaarr Kopnyc, 
aJiacTHTOoe orpaaweHHe, oSpasyiomee c flHHmeM Kopnyca noflBeMHyro xaMepy. THHyimift 
BeffTHjurrop, flsiirarrejib BHyrpeHHero cropamM Ana npHBOfla BeHTHJiaropa, TaroBHii 
H noAteMHHtt KomypH, pasflejieHHbie pe6poM, npeflHasHaHeHHWM Ana HanpasneHHa 
noTOKa B03Ayxa ox BeHimwropa b yKasaHHbie KOHxypbi, conno xaroBoro KOHiypa, Kosni 
peBepca tsth, ycTaHOBneHHBia Ha BBixoAe h3 conna, cHCTemy ynpaBneHna aimapaxoM. 
BKjnoHaiomyio CHcreMy ynpasneHHa kobiuom pesepca xani h CHCieMy ynpaaneHHa 
pynaMH HanpaaneHiia, ynpaajwiomHe noaepxHOCXH Koxopbix pacnonoaceHW Ha cpeae 
conna h b noAteMHOM KOHxype, npaneM pyna HanpaBneHHa KHHeiwaxH'iecKH csasaHbi Apyr 
c ApyroM H opraHOM ynpaBnenna annapaxoM. 

E[enecoo6pa3HO BMnonneHHe coiuia xaroBoro KOHxypa nnocKHM. 

LtHnHHApHiecKaa noBepxaocxb KOBma peBepca xarn Moacer 6Bnb BtmonneHa 
meneBott Ana cen^amm raepAbix nacnm h mchakocxh, vto nosBonaex aanmxHTb aicmiaac 
ox BOSBpaxHoro AettcxBHa peaKXHBHoii cxpya. 

npeHMymecTBeHHO, pynn HanpaBneHHa, pacnonoaceHHbie na cpeae conna, 
ycxanoBneHH c bo3mo>khocti,k) noBopoxa oraocHxenBHo BepTHKantHoft och, npn sxom 
pynH HanpaBneHHa, pacnonoaseHHue b noffteMHOM Komype, ycranoBneHH c 
B03MO«Hocxbio HOBOpoxa oxHOCHxensHO npoAonbHofi OCH annapaxa. 

Ilienecoo6pa3Ho, hxo6h KHHCMaxKHecKaa csast pyneH HanpaBneHHa, 
pacnono«eHHHx na cpeae conna, c pynaMH HanpaBneHHa, pacnonoaceHHWMH b 
noAjfaCMHOM Kornype, 6Mna BBmonneHa c bo3mo«hocxi,k) oSecneHCHHa aanepjKKH 
oxKnoHeHHa pynefi HanpasneHHa, pacnonoMceHHtix na cpese conna, no cpaBHenHio c 
oxKnoHCHHeM pyneit HanpasneHHa, pacnono>KeHHbix b nonteMHOM Konrype, b naqanbHwii 
nepHOA Bo^fleacxBHa na hhx opranoM ynpasneHHa annapaxoM. 

KpaxKoe onHcaHHe Hepxeacefi 

npcHMymecxBa h xapaKxepncxHKH annapaxa na BOSAyniHoii noAyunce noKaaanbi b 
onHcaHHH npHMepoB peannsauHH H3o6pereHHa co ccbuucoft na npHnaraeMwe ^nrypbi 
Hepxeacett: 

4iHrypa 1 - annapax Ha BosAyuiHott noAynnce, cornacHo H3o6pexeHHio, bha c6oKy; 
4)Hrypa 2 - paspes na bhao c6oKy 4)Hrypbi 1 ; 

4>Hrypa 3 - annapax Ha BosAyuxHofi noAyniKe, cornacHo HsoepereHmo, bha cBepjgr; 
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^Hrypa 4 - annapar na Bos^yniHoK noAyuiKe, coraacHO HsoSpereHHio, bha 
cnepeAH; 

^Hrypa 5 - aimapax Ha BOS^yniHoft nojotyimce, corJiacHo HsoSperenmo, bha C3a;^I; 

^Hrypa 6 - aimapaT Ha BosAyniHott noffynnce, corjiacHo HSoSperemoo, bha CHHsy; 

^Hiypa 7 - annapax na BosAyniHOfi noAynnce, corjiacHo H3o6peTeHHK>, bha CHHsy c 
o6o3HaHeHHeM luieq ynpaajiHioiipix MOMeHiOB (h — imeno nepeAHero pyjw, h — luieno 
saAHero pyjia) OTHocHxejiBHO i^enxpa rsoBLecm annapara; 

^Hiypa 8 - coBMeiAeHHbiii bha CBepxy h c6oKy CHCTeMbi ynpaBJiemm kobuiom 
pcBepca rarn; 

^Hrypa 9 — coBMeu^eHHBiit bha c6oKy h CBepxy CHCTeMbi ynpaBnenHH pyjMMH 
HanpaBjieHHH; 

4>Hrypi>i 10 H 1 1 — BHA c6oKy conjia T^roBoro KOHxypa h KOBma penepca thth. 
PacKpuTHe HsoSpereHHH 

JlerKHft annapar na BOSAyiUHOit noAyuiKe (JIABII) KaMepnoft cxeMSi ($Hr.l-7) 

COCTOHT H3 HHaT^OpMBI - OCHOBaHHA 1 OTHOCHTejItHO HeSonblUOfi BblCOTbl (8-20% OT 

AnHHBi annapaxa), c saKpenneHHbiM no KOHxypy njiaT^opMti ajiacxHHHbiM orpa^eHHeM 2, 
o6pa3yIOI^HM coBMecxHO c ahhiacm njiax^opMbi noAbeMHyio Keuviepy JIABn. 

B nepeAHeft (hocoboA) nacxH miax^opMBi ycxaHOBJien xnaynpiS BeHXHjiHxop 3, 
npHBOAHMbiH ABHTaxejieM BHyxpeHHero cropaHH^ 4. rLiocKocxb BpameHHH BenxHJiHxopa 
HaKnoHena noA yrjioM 45®-60^ k ropHSonajibHoa hjiockocxh. IIoxok BosAyxa sa 
BeHXHJiOTopoM pasAejiHexcH pe6poM pasAeJia 5 na BOSAymKBiS noxoK xaroBoro KOHxypa 6 
H BOSAyniHbiH noxoK noAbeMHoro KOHxypa 7. BosAyuiHBift noxoK xaroBoro KOHxypa 
npoxoAHx Hepes npoAOJibHtifi Kanaji, orpaHHHeHHbifi n-o6pa3HbiM ocHOBaHHCM cHAeraifl 
3KHna^a h KanaJiOM 9 b xene miaxc^opMbi - ocHOBaHHH. BosAyuiHbiH noxoK xaroBoro 
KOHxypa Bbi6pacbiBaexcH b saAHeii nacxH JIABII nepes miocKoe conjio 8 c oxHomenHeM 
Bbicoxbi conjia "A" k ero uiHpHHe "B" =0,5-0,25. IIpH 3xom ocb noxoKa BbixoA»mero h3 
conjia HaKjioHena na 4°-10'^ Bsepx oxHocHxejibHO ropnaoHxa. HaA BepxHeli noBepxHocxbio 
conjia ycxaHOBJien kobhi peBepca 12 c bosmo^khocxbk) noBopoxa oxnocHxejibHO 
nonepennoft och 10 annapaxa na yroji, AOCxaxoHHHfi ajih nojinoro nepeKpuxHA 
B03AyuiHoro noxoKa xaroBoro KOHxypa h noBopoxa B03AyniHoro noxoKa xaroBoro KOHiypa 
AJIH co3AaHHji HeoSxoAHMott o6paxHotl xarn (peBepcnpoBanHH xHrn). 
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B KaHajie BoaAyiimoro noroKa noAi>eMHoro KOHrypa ycraHOBJieiibi pyjiH 
HanpaBJieHHH (nepe^HHe ynpaajMoiuoHe noBepxHOCTH) 13. B Kanane xHroBoro KOHxypa na 
cpese coiina xaK »ce ycTaHOBJieHbi pyjin HanpaBjieHHH 14 - connoBBie ynpaBJiaionpte 
noBepxHOCTH. H nepeAHHe 13 h coiuiOBbie 14 ynpasjiHion^ie noBepxHocTn 

yCXaHaBJimaiOTCH Ha MaKCHMaJIBHO B03M0^0M no KOHCXpyKTHBHblM C006pa3KeHHAM 

yAajieHHH no och "X" or uenxpa tkmcccth 15 JlABIl. 

B HocoBoft ^acTH JIABII ycTaHOBJien ;io6oBofl oGTeKaxejib 17, coBMeI^aK)^^Hli 
^ymcimH BxoAHoro ycxpoficxBa BeHnuiHTopa h samirrHoro KOSbiptKa 3KHna»ca. Ha 4)Hr. 4 
nyHKTHpHott jiHHHeit noKasan Koinyp 18 Kanajia noffBeMHoro Komypa. Ha 
nosHi^ett 19 oGosHaneHO BbixoAHoe OTBepcrae Kanajia nofl^>eMHoro KOHxypa b 
nojifceMHyK) KaMepy. 

3KHna3K pasMemaexcH na noAymKe cajsfimiR 1 1 npoAojiLHO. 

BosAymHbiH noroK, cosAaBaeMBiii BeHnuiHTopoM 3 pasAejiHexcH peSpoM pas^ejia 5 
Ha ABa KOHxypa, 

rioxoK THroBoro KOHxypa 6 cjiyHCHX a^h cosAamw xkfh, Heo6xoAHMoft am 

rOpHSOHXajIBHOrO ABHHCeHHH. ripH 3TOM BeKXOp XHTH HOXOKa MO^eX OXKJIOHHXfcCH B 

ropusoHxajiBHoM njiocKocxH BosAyniHbiMH pyjiHMH 14 ajih cosAaHHH pa3BopaHHBaK)iAero 
MOMeHxa oxHOCHxejibHO BepXHKajfibHOHi OCH annapaxa, npoxoAHmett nepes aenxp XHMcecxH 
annapaxa 15. CosAaBaeMLiH momchx npH sxom pasen npoHSBeACHHio ycHjniH na pyjwx 
HanpaajieHHH 14 na luieHo npHJio^cHHa ycHjnw. 

noMHMO 3xoro BOSAyuiHBifl HoxoK xHFOBoro KOHxypa M05Kex 6i>ixi> noBepnyx 
oxHOCHxejibHO nonepe^HoK och annapaxa b BepxHKaji&Hofl hjiockocxh sa cnex oxKJioHeHHH 
KOBnia pesepca 12 na yroji ao 180°, hxo no3BOJiHex njiasHO peryjiHposaxB xnry ox noJiHofi 
nojiomixejitHoft, ao nojraofi oxpHi;axejn>Hofi na jhoSom pe^cHMe paSoxti ABHraxeJw. 

IIoxoK noA:beMHoro KOHxypa 7 HanpaBJwexcH ox peSpa pasACJia 5 b Kanaji noAteMHO- 
ro KOHxypa, a 3axeM b hojiocxl KaMepbi BosAyniHott noAyuncH, orpaHHHeHHyio 
sjiacxHHHBiM orpa^eHHCM KaMcpbi 2 h HH^eft nacxbio nnax^opMbi ocHOBanHH 1. 
H36bixoHHoe AaBJieHHe b hojiocxh KaMcpw B03AyinH0H noAyniKH 3a cnex xopMo^eHHH 
noxoKa noA^eMHoro KOHxypa 7 oGecnenHBaex noAbCM h napenne JIABII. 

B Kanajie noAbeMHoro KOHxypa ycxanoBJieHbi nepeAHHe (nocoBbie) ynpaBJiHioupie 
noBepxHocxH 13. Ychjikh, BOSHHKaiomHe na ynpaBjiKion^Hx noBepxHOCxiix 13, 
HanpaBJicHbi b cxopony 3aAaHHoro BOAHxeneM HanpaBJieHHA noBopoxa annapaxa h 
npoxHBonojio^cHbi no snany ycHJiHHM na connoBbix ynpaBJiaionmx noBepXHOcx^x. 
ynpaBJiHiomnft momchx ycHjrait hocobbix noBepxHocxelt paBen nponsaeAeHHio BejiHHHHbi 
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3THX ycHJiHtt Ha luieHo HX npHjio^eHKH oiHocHxejibHO BepTHKajibHofi ocH JIABn, 
npoxoAfln^ea nepea i^eirrp thmcccth JIABEL 15. CoBMecxHBie AeftcTBm ynpasjiaiomHX 
ycHJiHft Ha noBcpxHOCTAx 13 H 14 Moryr Sbrrb noAo6paHH TaicHM o6pa30M, sa chct 
HSMeneHHH luionxaAH h yrjioB oTKiionemiA ynpaBJiHiomHx noBepxHOCTett, htoSbi nojiyqaxb 
"hhctbiH" ynpaBJiflK>ii(HK MOMenx, BBiSBisaioiKHil tojibko noBopor BOiq)yr BepTHKajiBHoit 
OCH annapaxa, npoxoAHiiiett qepes ero uenrp xaKecTH IS h He cosAaioiiaiii SoKOBoit chjibi, 
HTO nosBOjifleT aimapaxy ocymecTBJiaxb pasBopox na Mecxe h npoHSBOAHXb xoHHoe 
MaHeBpHpoBaHHe, b xom HHCjie na Mansix h 6jm3KHx k nyneBbiM CKopocxAM. OxKJiOHeHHe 
ynpaBJUDOiqHX noBepxHocxeit 13 h 14 ocymecxBjwexcH soAHxejieM CHHxpoHHo c 
noMomBK) pyjieBoro ycxpottcxaa 16. CmixpoHHoe ynpasjieHHe bo3mo^o» HanpHMep, npH 
HanHHHH AByx xpocoBtix KanajiOB ynpaBnenHH npHBOAHMtix b AeftcxBHe ox Asyx 
ynpaBJiHionmx hoboakob pasMemeHHtix na eAHHOM Bane pyneBoro ycxpottcxsa 16. 

KaK noKasano na $Hr.8, na sane pyjiesoro ycxpoficxBa 16 saKpenjien uikhb 20, 
o6ecneTOBaK)mHfi nocpeACTBOM xpoca KHHeMaxHHecKyio cbh3b co nncHBaMH 22 pyjiefi 
HanpaBjieHH)! 13 noAteMHoro KOHxypa. IIIkhb 21 ycxaHOBJien na Bany pyjiesoro 
ycxpoflcxsa 16 c BosMO^caocxbio spameHHH oxHOCHxenLHo yKaaanHoro Bajia. Ha niKHBe 21 
BtmojraeHa npopesb b bhac KOjibi^eBoro ceKxopa noA cxep^KCHB 24, Koxopbifi saKpeiuien na 
xopue niKHBa 20. IIJkhb 21 CBHsan co miCHBaMH 23 pyjieii nanpaBJieKHH 14, 
ycxaHOBJiCHHEix Ha cpeae conjia. PeiiKa, mapHHpHO coeAHHHiomaH iukhbbi 23, 
noAnpy^CHHeHa npy^naMH 26 ajth yAep^aHHa pyjiefi HanpaBJiennH 14 b neftxpaJibHOM 
nono^eHHH bo Bcex cjiynaax, noKa cxep^eHB 14 nepeMemaexcH b npeAenax npopesH na 
lUKHBe 21 He KacaacB ee KpaeB. fl^aHHan KoncxpyicuHH cHcxeMBi ynpaBJieHHH oSecneHHsaex 
saAepncKy oxKJioHeHHH pyjieii HanpaBjienHH, pacnojio^eHHBix na cpese coiuia, no 
cpaBHeHHK) c oxKjioHCHHeM pyjiefi HanpaBTOHHH, pacnojio^eHHBix b noAbCMHOM KOHxype, 
B HanajiBKBiH nepnoA bosachcxbhh na nocjieAHHe opranoM ynpaBJien™ annapaxoM, 

ynpaBJieHne kobiuom peBepca 12 o6ecneHHBaexcH xpocoBOft nepcAaneK c AByMH 
uiKHBaMH 27 H 28 ($Hr.9), npH axoM uikhb 27 ycxaHOBJien na sajie pyKOHXKH 29 
ynpaBjieHHH kobiuom peBcpca, a iukhb 28 - na Bajie KOBma peBepca. 

Kosm peBepca xnrH co lAejieBoK UHjiHHApHHecKOtt noBepxHOCXbio ($Hr, 10-11) 
pa6oxaex cneAyiomHM oGpasoM. 3(^$eKx lAejieaofi noBepxHocxH xopomo HSBecxen b 
aBHauHH H saKjuoHaexcH b xom, hxo cxpyn rasa, HCxeicaioii^aK H3 mejiH noA yrjioM k 
noBepxHocxH, 6jih3Khm k Hyjno, "npHJiraiaex" k BBinyKJiott cxopone noBepxHocxH h 
oxKJioH^excA BMecxe c neft na sHaHHxenBHBiil yroji, Tepaa KHHexHHecigao 9HeprHio Ha 
xpeHHH cxpya rasa, npofiAa HeKoxopBifl nyxB baojib noBepxHocxH, oxpBiBaexca ox nee. Jlflsi 
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co3AaHM HenpepBiBHoro o&reKaHHH fljw noBopoxa cipyH raaa na^o nonojiHHTb dHeprino 
noBepxHOCTHoro cjioji rasa, BBmojiHHB oraSaeMyio nosepxHOCTb MHoroiaejieBofi (b 
aBHaoHH - 3T0 jG^Byx H TpexmejieBBie 3aKpMJiKH caMOJiexoB). 

BbmojiHeHHaH TaKHM o6pa30M noBepxHOCTB KOBma peBepca nosBOJiflex npoHSBecxH 
ueHTpo6excHyK> cenapamno TsepAbix HacTin:^ h KanejiB acHflKOcxH bo HsSe^aHHC hx 
nonaAaHHii b 30Hy pasMeu^eHHH aioana^ a xaK Hce CHHMceHHK sanwjieHHocxH 
(sacHeKeHHOcra) b axofl soHe npH TopMo^emiH peBepcoM. IIpHHOTBie oSosHaneKHH: 

"T" - TpaeKTOpHH PfiVOKGlXm TBepABDC HaCTHU H KanejIB HCHAKOCTH. 

"R" - BHeaiHHtt paAHyc oepasyiomett KOBOia peaepca BBi6HpaeTCa MHHHMajiBHO 
flocxaTOHHBiM AM oSccneHeHHw ycjioBHfl HajiHHiw AeJiBxa H b npe^ejiax 0,5-2% ox H, r^e 
H - BBicoxa coiuia Ha cpese. 

flenBxa R - BejiHHHHa oxraSa BHyxpB KOBUia eAHHHHHoro mejiesoro sjieMeaxa- 
HaxoAHxcK B xex >Ke npcAenax, hto h flejibxa AH. 

a - ceKTopHbift yroji eflHHHHHoro mejiesoro sjieMeHxa KOBiiia peBepca (15^-30°). 

IIpH co6jiK)AeHHH yKasaHHBix napaMexpOB "oGpaTHan xara" pesepca, HecMOxpn Ha 
HajiHHHe cenapau^iH, KaK mhrhmym He yMeHBiuaexcH, a npH xiuaxejibHOtl oxjia^Ke 
napaMexpoB Bospacxaex. 

Pe^ECHMBi ABH^ceHHH annapaxa: 

1. Cxapx H ManeBpHpoBaHHe Ha nyjieBoit cKopocxn. 

KoBm peBepca Haxo^HXCH b npoMe:iQrroHHOM nojioHcenHH, Kor^a xnra BosAyumoro 
noxoKa oxKjioHeHHoro kobiuom peaepca ypaBHOBecHX npHMyio x^ry noxoKa xjiroBoro 
KOHxypa, 

^HraxejiB bbiboahxch na pe»cHM, npH KoxopOM BOSMomio "saBHcanHe" annapaxa. 

OAHOBpeMeHHoe oxKJioHeHHe pyjiefi noABeMHoro KOHxypa h xaroBoro KOHxypa 
npHBCAex K noHBJieHHK) na hhx chji npoxHBonojioKHBix no nanpaBJiCHHio h b 
onpeAejieHHBix npe^eJiax, npHMepHO paBHBix no BennnHHe, hxo npHBCAex k HHCxoMy 
pasBopoxy annapaxa BOKpyr BepxHKajiBHoft och. Hhxchchbhocxb pasBopoxa yBcnHHHBaexcK 
c oxKJioHeHHeM pyTOH H yBejiHHeHHeM pe^HMa paSoxBi ABuraxejia. IIpH oueHKe 
xapaKxepHcxHK ynpaBJineiviocxH cneAyex noMHHXb, hxo mohxhocxb, HanpaBJineMafl b 
"noABeMHBig" KOHxyp JiexKHX JIABII cocxasjiaex 30-40% o6iueii modhhocxh ffflsi flaHHoro 
pe^Ma. 



wo 2005/002942 PCT/RU2004/000158 

9 

2. PaaroH h ABHOiceHHe Ha aaAanHofi cKopocxH. 

Hs nojio)KeHiiA "3aBHcaHHA** Ha mcctc kobiu peBepca oTKjiOHflercH BnepeA- KasKAOMy 
OTKHOHeHHK) BiuiOTb AO ynopa 6yAeT coaxBercTBOBaTb onpeAeneHHaa cKopocTb. Sra 
cKopocTb TaK »ce 6yAeT aaBHceiB or pe^cHMa pa6oTbi ABHraxena, Koropuii HaMeH^ercA ox 
MHHHMajiBHo HeoSxoAHMOFo jjjul saBHcaHHfl AO MaKCHMajibHoro, cooTBexcTByiomero 
peMCHMy MaKCHMajibHoro ycKopeHHA h MaKCHMajiBHoit CKopocxH, 

ynpaBjieHHe HanpaBJieHHeM ABimeHnn. 

YnpaBJieHHe oxiuiOHeHHeM pyjieBoro ycrpoiicTBa 16 npuBOAHX na nepBofi ^aae k 
OTKjioHeHHK) pyjieft noA'teMHoro KOHxypa, pacnono5KeHHi>ix b nepcAHefi Hacra annapaxa. 
ycHjme Ha pyjwx noAi>eMHoro KOHxypa npHBOAHx k HeKOXopoMy ABH^eamo HOCOBOg nacxH 
H Bcero armapaxa b ^e^OM b HanpaBJieHHH noBopoxa c OAHOBpeMeHHtiM ero noBopoxoM 
BOKpyr BepxHKajiBHofl och, hxo BEisbisaex noBopox seKxopa xoth b cxopoHy noBopoxa c 
cooxBexcxByiontHM yMeHBUieHneM paAHyca noBopoxa. 

CneAyex oxMexHXb, hxo yrjiOBtie CKopocxH h ycKopeHH^i annapaxa coxpaHHxcH npH 
jiK)6oM noJi03KeHHH KOBuia peBepca h hx MaKCHManbHbie 3HaHeHHH 6yAyT na 40-65% BBime, 
HeM y jiH>6oro paccMOxpeHHoro BBuue annapaxa, x.k. BospocuiHe xapaKxepncxHioi 
cooxBexcxByiox AonojniHxejibHO HcnoJiBsyeMofi MOI^HOcxH noA'beMHoro KOHiypa. 

TopMO^ceHHc. 

IIpH jnoSott CKopocxH annapaxa xopMo^enne ocymecxBjwexcH AByMH cnocoSaMH. 

a. YMeHBmeHHeM pe^cHMa pa6oxBi ABHraxejia (BnjioxB ao Hyjia), hxo cooxBcxcxByex 
"rpySoMy" hjih asapniiHOMy xopMoaKCHHio. 

6. OxKHOHeHHeM KOBma peBepca b nojio^enne "peBcpc". IIpH 3xom xopMo^Kenne 
6yAex xcm HHXCHCHBHee, hcm Bbime pencHM pa6oxw ABHraxejw. 

CjieAyex oxMexHXb, hxo npn xaKOM xopMOHceaHH 3$$eKXHBHoe saMeAJieroie 6yAex xeM 
BbiHie, HeM Bbime cKopocxb, T.k. cxpyn peBepca cosAaex Ha Kopnyce annapaxa 34)4>eKx 
"cxpyfiHoro saRpbunca", Kopnyc npn^KHMaexcH k noBepxHocxH ABH^eHHH h xopMOsnxca 3a 

CHeX CHJI XpeHHH H AOnOJIHHXeJIbHOrO "HHAyKXHBHOro" COnpOXHBXteHHH. 

}\BVDfKffRiie "aaAHHM xoaom". 

IIpeAHOHceHHaH cxeMa pesepca (oAHOKOBinoBbiii c HHCXbiM SesyAapHbiM bxoaom h 
BbixoAOM), no3BOJiHex opueHXHpoBaxbCM Ha BbicoKHii Koa^^^HiXHCHx peBepcHpoBaHHfl (ao 
0,4S)» HXO npH HanajibHofi xHTOBOOpy^KCHHOCXH 0,2 h Bbmie nosBOjnrr annapaxy He xojibko 
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jD(BHran>cji "aajuiHM xoaom", ho h BsSHpaTBCA npa stom Ha yicjiOH 3**-4*^, oAHaKO sto ae 
ocHOBHott pe^ECHM MajiopasMepHoro annapam 

O'qteBHAHo, 3T0 noApo6Hoe onncaHHe h npHBOAHMbie Komcpernbie xipHMepM, xota 
OHH H xapaKTepH3yK>T npeAnoHTHTeJiBHbiii KoniqpeTHbilt BapnaHr ocyn^ecTBneHHH 
H3o6peTeHHH« npHBOAHTCH jiHmB B uejiflx HJUnocxpaipiH H HX He cjie^yex c^xaTb 
orpaHHHHBaiouuiMH o6i>eM npHTAsaHHii H3o6peTeHHH. 
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OOPMyjIA mOBPETEHHfl 

1. AnnapaT m Boaffyumoit nojsyiDKe, oomspyKsanysA Kopnyc, sjiacTKHHoe orpa^eHne, 
oSpaayiomee c jspmxQU Kopnyca no^^eMHyio KaMepy, xHHymHii BeHnuuiTop, OTHraTCJib 
BHyrpeHHero cropaHHH mstxipwomBi BeHTHjiirropa, TiiroBBiK h noj^>eMHHit KOHxypbi, 
pasAejieHHBie pe6poM, npeAHasHanenHBiM a^w HanpaajieRHH noioKa Bos^yxa ox 
BeHTHJiflTopa B yKasaHHBie KonrypBi, conjio TaroBoro KOHxypa, kobih penepca toth, 
ycTaHOBneHHbifi na BBixoAe h3 conjia, CHcxeMy jupas/ieHiM annapaxoM, BKjnoHaiomyK) 
CHcxcMy ynpaBjieHHii kobdiom pesepca xhth h cHcxeMy ynpaBJieniw pyjiHMH HanpaBJieHHH, 
ynpaBjMioniHe noBepxHocxH Koxopbix pacnojio^eH&i na cpeae coiuia h b no^cMHOM 
KOHxype, npHHeM pyjin HanpaBJieHHfl KHHeMaxH^ecKH cBflaaHU Apyr c ^yroM h opranoM 
ynpaBaeHHH annapaxoM. 

2. Aimapax no n.l, oximqaioiixHitcH xeM, hxo coiuio xaroBoro KOHxypa BBinojmeHO 

lUIOCKHM. 

3. Annapax no n.l hjih n.2, uyuamjspmecKSiSi noBepxHOcxb KOBma peBepca xara 
Koxoporo BbmojiHCHa mejiesofl. 

4. Annapax no jiioSoMy h3 n.n, 1 - 3, b KoxopoM pyjin HanpaBHeHHfl, 
pacnojiOMceHHBie na cpese conjia, ycxanoBjieHbi c bosmo^chocxbk) noBopoxa oxhochxcjibho 
BepxHKaJibHofi ocH, a pyjiH HanpaBJienna, pacnojio^eHHLie b noA'teMHOM KOHxype, 
ycxaHOBjieHbi c bo3mo>khocxsio noBopoxa oxhochxcjibho npoAOJiBHofi och annapaxa. 

5. Annapax no jiio6oMy m n.n. 1 - 4, b KoxopoM KHHeMaxuHecKaa cbh3b pyjiefi 
HanpaejieHHH, pacnojio:»ceHHbix na cpese conjia, c pyjwMH HanpaBjieHHK, 
pacnojio^eHHBiMH b noAteMHOM KOHxj^e, BBinojiaeHa c bosmo^ocxbio oSecneneHnH 
saAepjKKH oxKjiOHeHna pyjieii HanpaBjieimH, pacnojioMcenHbix na cpese conna, no 
cpaBHeHHK) c oxKjioHeHHeM pyneK HanpaBjieniw, pacnojioKeHHbix b noABCMHOM KOHxype, b 
HaHajibHbiii nepnoA bosachcxbha na hhx opranoM ynpaBjiennH annapaxoM. 
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